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art according * g^J S^rm v s ^ bSMBd by altematrve ^fftuerg • n ^J" < pN4w * 0 . 
azole compound* »« Jw* ^ pyridine ring is impounds in which the 
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(I) 



R is hydrogen or fluorine; 

* same or different and are each 0»*H or R 5 and * together with the nitrogen 
R5 and Re are the same or different ana ■ morpno iino group; and 
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' thylenedioxy (-OCF2O-). Suitably, groups -0(CR 2 ) m O- in which m Is 2 are ethylenedloxy (-OCH*- 
CHgO-); preferably, trifiuoroethylenedioxy (-OCHFCF2O-). 
Suitably n Is 0. Preferably n is 1. 

Preferably R* and R* are the same or different and are each Ci-saikyl. 
5 Preferably, R s and R 8 together with the nitrogen to which they are attached form a morpholino or a 

peridlno group. 
Suitable R7 and R» are both halogen. 

Preferably, one of R7 and FP is haiogen and the other Is hydrogen or Ci-ealkyJ. u . _ 

G-eAlkvl aroups alone or as part of another group (for example Ci-salkoxy), can be straight or 
10 branded, for example methyl, ethyl, n-propyl. l-propyl, i-butyl, s-butyl, n-butyl, n-pentyl, i-pentyl or n- 
hexyi. Preferably Ci-saikyl groups are methyl or ethyl. 

SA^aSZK*. Preferably halogen groups are chlorine or 

bromine. , . . 

15 preferred compounds of the present Invention Incluae 

ffl compounds of structure (I) in which R* and Re are both G-ealkyl, for example, 
2 Whloro-4-dlmethylamlno-2i>yridylmetoylsu^^ 
2K3-chloro-4-dimethylamino-2i>yrldylme^ 
20 2-(3- m emyl-5^loro^imethylamino-2-pyridyimethylsulphinyl)-5-methoxy- 1 H)-benztadazo e 

2-(3^hloro-5-methyl^imethylamino-2-pyridW 
2-(5-bromo-4-dime%lamino-2-pyrldylmefoylsulph^ 

(ii) compounds of structure (I) in which Rs and R* together form a morpholino or piperidlno group, for 

25 eX 2Shloro^morphoiino-2^ . 
2 43K!hloro-5-methyl-4-morpholino-2-pyrldylmethylsulphinyl)-5-methoxy-(1H)-benzimldazole 

245-chloro-4-plperidino-2-pyriclylmethylsulphinyl)^methoxy-(1H)-benzimida2ole 

2-(3-chloro-r-plperidlno-2-pyridylmethylsulphinyl)-5-methoxy-(1 H)-ber« midazole 

IJi-rnetoyl-S^Noro^^^ 
243-chloro-5-methyl-4-piperidlno-2-pyridyto^^ 

2- 3-bromo-4-piperidino-2-pyridylmethylsulphlnyl)-5-methpxy-(1 H^benzimldazole 
£tmethyl-5£romo-4-pip^ 

2 45-bromo^pIperidlno-2-pyridylmemylsulphlnyl)-5-metho>(y-(1H).b^ 

OH) compounds of structure (I) In which the substituent on the benzimidazole nng is a 1.1,2.2-tetia- 
fluoroethoxy oroup or a difluoromethlylenedloxy group, for example x /JL .» u 



30 



benz> 



$3^toro-5-mewyl-4^iperidino^^ 

40 SShtoro^p^ 

243^loro^-plperidinc-2-pyridylmethylsulphinylH,5-difiuorome^ 

£(3^loro-5-methyl^^ .1 .2,2-tetrafluoroethoxy)-(1 H)- 

45 ^meth^^^^ 

S3Stnyl-5-bromo^-piperidino-2-pyridylmethylsulphihylH.5-difluoro 
frnidazolK^ 

50 2TSro l mo^piperidino-2-pyridylmethylsulphlnyl)-5-(1 ,1 ,2,2- tetrafluoroeflioxyW" I H)-benzimWazole 
2- 3-bromo-4-piperidino-2-pyridylmethylsulphlnylH.5- dlfluoromethy enedoxy- 1H -benzimdazote 
2-(5-bromo-4-piperidino-2-pyridylmethylsulphinyi)-4,5-difluoromemylen 

55 fivfthe corresponding thloethers of the foregoing preferred compounds ie the analogous compounds 
of structure (I) In which n is 0. 

Compounds of structure (I) In which n is 0, can form pharmaceutical^ acceptable add addition salts 
wltWtable organic and inorganic acids, the nature of which will be apparent to persons sWIIed In toe 
60 art exempli, pharmaceutical^ acceptable salts can be formed by reaction with hydrochloric, sulphu- 
ric* sulphonb or phosphonic acids; aliphatic, allcyclic, aromatic or heterocyclic carboxyl or sulphonlc ao- 
. Ids; methionine, tryptophan, lysine or arglnine and the like. n^^^^wiHHHin. 
Compounds of structure (I) in which n is 1 can also form pharmaceubcally acceptable acid addWon 
saSWn aqueous solution the salts are less stable than those formed with the compounds of strue- 
65 tore (I) in which n is 0. 
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Grounds of structure (I) In which n ^fiSSS: 
Such salts include, for example. ^^j£j£g SS'eSe>e sodium, potassium and lithium 
prepared by methods well known to thosesWHed ^em^B p , ^ , n m U8 or non - 

thoVe prepared from compounds centre at the S atom and are thus og- 

Compounds of structure (I) In which n is ^ ™™ j^™ ^ optica i isomers (enantiomers). m addi- 
10 caMy active compounds. As such *e^ comp^u"* exlj as two o^ rb ^ g branched 
10 Sn! compounds of structure (I '"^^""^VaddWonal asymmetio centre(s) due to the 

group (either alone or as part of another group) ^may conta^ opflcal isomers _ 

* It should be MM t** *r •" " "^^1, „ffi?nK due » ft. MMMhm ol ft. »» 
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a) reacting a compound of structure in) 



r2 ^ ^\^N (II) 



: nrv' 



R ^ H 
with a compound of structure (III) 
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L 2 CH n 



XI 



. ,„»«R ! .R..ddR>ftR.». M d r ^ 1 ..*««(0»d«»o f ,andU fe SH»dft.^. 

^W" 82 <IV> 

85 ,„^chm m dR»m«d««^i<»st^-.(i).«».»^ d8 ^W 
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(V) 



XSCH£ N 

in which R5 to R* are as described for structure (0, X is C0 2 H or CSXi and W is halogen or Ci- 4 alkoxy; 
(c) reacting a compound of structure (VI) 



(VI) 



in which R2 and R3 are as described for structure (I), R» is hydrogen or a protecting group and M is an al- 
kali metai atom, with a compound of structure (VII) 



(VII) 





in which R5 to R» are as described for structure (I), Z is a leaving group and p is 0 or 1 ; 
40 (d) reacting a compound of structure (VIII) 
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(VIII) 



in which R* and R3 are as described for structure (I), R* Is hydrogen or a protecting group and Y is a 
leaving group, with a compound of structure (IX) 
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(IX) 



15 lent of an alkali metal atom, 

and, optionally, where desired: 

20 ^tt&o a expound of structure (I) so formed in which n Is 1 to a compound of structure (I) in 
^(SfoSSig a pharmaceutical^ acceptable salt 
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Suitable leaving groups L1 ^^SSSSS KWR^SK 
Iodo,ary1 sulphonyl ■ 

*«SbffSE^^ ^ * Cl - 4acy,oxy ' for exam,rfe 

'SS'M — atoms include, g^'tlSfl^eXSoS and hydroxy activated by 
Suitable leaving groups Z hoWM» • «JJ f' s J£SSc add. Suitable sulphonlc adds wiU be appar- 

r^sSrnVTaS^ together 

and Ci^alkyl-mercapto. include, for example, alkali earth metal atoms, 

Suitable groups M' which are equlvaterrt toa metetf «om irrauoe k bromjne) 

sbsM^^" 1 *^ ,v "' 1 - •* 

Such groups Include for example benzyl ortj^^oups. g ^p^g of 8trU cture (III) in 

TheSeadion between ^^caSSTuffi^ SSS-rtK in the presence of an Inert solvent 

■*S5SS!ft b «M out « a"*** taw*" '» a"" 0 ' " "*** * ** '"*""* " 
sodium hydroxide srMIon. „„«_™„,sklled In ow«t thai uwler basic oondoloneie eta* 

Rlstobeiioted,and«»bespi^i«tO[«^^M^ 
be a group olherthan lry<»OT»rM^.teo»«te»WJ^ h » te p,,^ of on Inert soe/ent 
"nShee-, the reaction ^J^SiSliSSASSSSt her*U-e.desonb«l. 

P The reaction between compounds of ^"^^'^tolc conditions as described for the reaction 
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The reaction between compounds of structure (IV) and compounds of structure (V) can be carried out 
under acidic conditions in a suitable solvent at a temperature between ambient and reflux temperature of 

*8uftSS toeraaction Is carried out in polar solvents, for example, lower alkanols, dimethyl sulphoxide, 
acetone, dlmethylformamide or acetonitrile. optionally in the presence of wafer. Preferably the reaction 

' S alftably the reaction is carried out in the presence of a strong acid, for example hydrobromic or hy- 
drochloric acid. Preferably the reaction is carried out in the presence of hydrochloric acid. 
Preferably the reaction is carried out at the reflux temperature of tiie solvent 
The reaction between a compound of structure (VI) and a compound of structure (VII) can be ' carried 
out In an inert solvent at ambient or elevated temperature depending on the nature of groups M land Z. 
Suitable solvents include those solvents usually employed for the reaction oi fenolate ions with atyleflng 
agents for example, benzene or toluene. Preferably, when M is lithium and Z is chlonne. the reaction Is 

conducted In benzene at reflux temperature. . . . 

The reaction between a compound of structure (VIII) and a compound of stiucture (IX) «n be<»r1ed 
out under conditions normally used for oiganometallic reactions as will be well known to those skilled In 

^The products of reactions (a) to (c) are compounds of structure (I) In which n is 0. These products can 
be oxidised to compounds of structure (I) in which n Is 1 by reaction with an oxidising agent Suitable oxh 
20 dising agents include, for example, nitric acid, hydrogen peroxide, eeracids, peresters ozone, dl nrtro- 
• gen tetroxide, iodosobenzene, N-halosuccinamide. 1-chlorobenzotnazole hypohalites, for example sodi- 
um hypochlorite or t-butyl hypochlorite, diazabicylo [2,2,2]- octane bromine complex, sodium met^rio- 
date, selenium dioxide, manganese dioxide, chromic acid, eerie ammonkim nitrate, bromine, chlorine, or 
sulphuryl chloride. Preferably the oxidising agent is m-chloroperbenzolc acid. 
25 The oxidation reaction is carried out under conditions known In the art for the oxidation of thiols to «£ 
phoSdes Suitably, the reaction Is carried out in an Inert solvent at a temperature of between -70' and 
me boiling point of the solvent used. Suitable solvents include aromatic or chlonnated h^rocatons, 
for examole benzene, toluene dichloromethane or chloroform, esters, for example ethyl acetate, or 
etoer£fo? example dloxan. Preferably, the reaction is carried out in dichloromethane at a temperature 

30 ° f ThJf'lomplSnds'of SSure (I) are obtained erther as the free base, or in the form of a saA depending 
on toe chotee of starling materials and reaction conditions. If the free compound Is obtained It can be 
Snverted Into a salt by standard techniques well-known to those skilled In the art. for example by dls- 
Sg toe wmpound in a suitable solvent and adding the desired acid or base; alternatively. If a saH to 

35 obtained it can be converted Into the free compound, again by standard techniques, for example by treat- 

m te*m™S?^lX%^ and can be separated by standard techniques a.g. racrysUnsa- 
tionfSopS -active Solvent or by high performance liquid affinity, chromatography asdescrtoed by 
S AlSaX B. Bomgren i H. Baren and P-0 Lagerstrom In Ana^tica Btoche^stiy JJB, ,293-7 1864. 
40 The intermediate of structure (IV) and the intermediate benzimidazole structures (II), (VI) and (VM) 
are known and can be prepared by methods analogous to those known in the art. For example, com- 
Potinds dstructu^ 5) in which D is SH can be prepared by reactin£ , the corresponding compounds of 
Sure (IV) with carbon disulphide In the presence if alkali metal hydroxides, or wrth potassium ethylx- 
Ste (oS Syn.^22 56) or thiophosgene; Compounds of structure (If) in which U is a leaving group 
for example halogen can be obtained from the corresponding compounds of strucUire II) In which U is 
Sd^b^rSent with for example, phosphorous oxychloride. The .compounds o\ Mre (M) in 
which Li is hydroxy can be prepared by reacting compounds of structure (IV) wtth Phosgene, im- 
pounds of structure (IV) can be prepared by methods analogous to those described In EP 127763A. DE 
2848531, CA, 6a 13352h, 1964 and Uebigs Ann.Chem., 222, 16-30, 1969. 

^mpounds~of structure (VI) can be prepared by methylation, oxidation and subsequent ^protection 
of compounds of structure (II) In which U Is SH using, for example, alkali metal hydroxides or ablates. 

The intermediates of structures (III). (V), (VII) and (IX) are novel and provide f^^ped toe 
invention Thev can be prepared by methods analogous to those well known in the art as described in 
nrS Xmlstt£ ot Heterocyclic Compounds - Pyridine and its Derivatives". Pts. 2 and 3. E. Kllngsberg 

55 E VSSSSSt of U st^(„§^ and R 5 and Rs are not both hydrogen can be pre- 

pared by the reactions outlined In Scheme 1 . 
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Scheme 2 
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(XVIII) 



3 : 1 



(XIX) 



Separation of the 3- and 5-bromo Intermediates (XVIII) and (XIX) followed by 
spending N-oxides and rearrangement using, for example, acetic anhydnde gives the required com- 
pounds of structure (III) In which one of W and R» is bromine and the othens hydrogen If. in the stert- 
Tng material of structure (XV) one of R7 and R* is Ci^alkyl and the other is hydrogen, then t^ brorrtna- 
tion reaction gives essentially a single product, namely the 3- bromo-5-alkyl compounds (XVIII. HP <* 
« lalSl-5-bromo impounds (XIX. R 7 = d-ealkyl). These products can be oxidised and re- 
arranged as hereinbefore described to the desired compounds of structure (111) in which one of W and 
R8 is bromine and the other is Ci^alkyl- • J 4 u_«. v...w D7i t rf,w„. 

(iii) compounds of structure (III) in which is hydroxy, Rs and R« are > notbath hydrogen, W Is chlorine 
and R» Is hydrogen or Ci-ealkyl can be prepared by the reactions outlined In Scheme 3. 
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R 



Scheme 3 

7, = hydrogen, R 8 * hydrogen or C^alkyl 




(XX) 



(XXII) 



Pe/ACOH 




(XXIII) 



CI, 





NaN0 2 /HCl 



(XXV) 



raCPBA 




(XXVI) 



TFA 

anhydride H0CH 



HNR 5 R 6 



HOCH 




(XXVII) 



(XXVIII) 
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(hrt compounds of structure (III) In which L* is hydroxy and Rs and R« are both hydrogen can be pre- 
paSS rSucton of compound^ of structure (XII) using for ^^l^^S^^ 
bv rearrangement of the 4-amino-N-oxide intermediate so formed, with, for example acetic anhydride. 

ASKS of me compounds of structure (III) in which L* Is OH with halogenating agents such as thlo- 
nvl Sde or abating agents such as p-toluenesulphonyl chloride gives the requ.red compounds of 

structure (III) in which L* is halogen or sulphonyloxy respectively. mn in 

Compounds of structure (III) in which Is SH can be prepared from compounds of structure (lit) In 
which £ is a leaving group for example halogen, by reaction with, for example, NaSH. 

Compounds of structure (V) can be prepared from the corresponding compounds of structure^ (IN), 
for exXple, compounds of picture (V) In which X is CSCl can be prepared by reaction of a compound 

of structure (III) in which L« is SH with thlophosgene. w „^ Korf ^ anBml[cl 

Compounds of structure (VII) can be prepared by methods analogous to those described In Rosznlki 

° h |n m aS?alpect the present invention provides compounds of structure (I) and pharmaceutical^ 
acJepteWe Stfmereof fo°use in therepy. The compounds of « ^Lf^n'^^'SSl 
acceptable salts inhibH exogenously and endogenously stimulated gastric acid secretion and «e weful 
jnttetreatment of gastro-lntestinal diseases in mammals, In particular humans. Such diseases Include, 
for example, oastric and duodenal ulcers, and Zollinger-Ellison Syndrome. . 
Furthe? . the compounds of structure (I) can be used in the treatment of ^Jg^SSJl^iS^ 
20 protective and/or an* secretory effect is desirable for example in patiente wWi gas trite. NSAID Jv 
duced gastritis, gastric ulcers, acute upper intestinal bleeding, and In patients with e history of chronic 

an S?sTetv^ to mammals, compounds of structure (I) in whlohnte 0 exert 

their anti-secretory and cytoprotectlve activities after conversion Into compounds of structure (I) In 

"^emore it is believed that compounds of structure (I) in which n to' 1. after administrate .to ^mam- 
mals exert their anti-secretory activity after transformation under acid conditions into another ^ chernh 
Slly' reactive species. Active species so generated from compounds of structure (I) are within the 

8 Tth°erap^ of the present invention are usually admire* aejandaj 

pharmaceutical composition. The present invention therefore prov.des in a further jaspect Pha™aceuto- 
Si compositions comprising a compound of structure (I) or a pharmaceutical^ acceptable salt thereof 

^^u^SSmAr pharmaceutical* acceptable sate which are active when glv- 
en ^al?K ^formulated ^liquids, for example syrups, suspensions or emulsions, tablets, capsules 

an ASS 8 rmulation will generally consist of a suspension or solution of the compound or phanTOceuti- 
SSe salt in a suitable liquid carriers) for example, ethanol, glycerine, non-aqueous solvent 
fo! exSpte Krhylene glycol, oils, or water 'with a suspending agent, preservative, flavouring or col- 

° U A comSStlon in the form of a tablet can be prepared using any suitable pharmaceutical carrier® rou- 
tinely^ ^ uwrforpreparing solid formulations. Examples of such carriers Include magnesium stearate. 

■T^JES SSSSU. can be prepared using ^JSSSfSS^^Si 
examole Dellets containing the active ingredient can be prepared using standard earners and then filted 
intWan? £?J£^su\l alternatively, a dispersion or suspension can 

phamiaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and the dispersion or 

^W^J^^^^ susceptible to decomposition in add med^and I ti™ £■ 
letslTcapsules containing such compounds are preferably provided wrth an entenc gating toprotect 
he Mmoound from acid degradation in the stomach or capsules used which are inherently acid resistant. 

the eriteric coating can be provided by coating pellets containing the active ingretfent be- 
tSSml K Intoth™ hard gelatin capsule. Suitable enteric coating materials are mose well known In 
Z fart of pharmacy and include for example shellac or anionic-film forming polymers such as cellulose 
a^l pSZ f and hydroxypropylmethyl cellulose phthalate and the like, optionally in the presence of 

8 TwSparenteral compositions consist of a solution or suspension of the compound o. " Phan^aceuti- 
cal y ao3Bptable saK in a sterile aqueous carrier or parenterally acceptable oil, for 
gTywl poNnyl pyrrolidone, lecithin, arachls oil or sesame oil. AKernabyely. the solution can be 
&oohi Isl and then reconstituted with a suitable solvent Just prior to administration. 
^T^^^StSyS^ori comprises a compound of formula (I) or a pharmacautica% a^pta- 
hie s4tt tiiereof which is active when administered in this way, with a binding and/or lubricating agent 
Su*5 or cocoa butter or other low melting vegetable or synthetic waxes or 

Preferably the composition is in unit dose form such as a tablet or capsule. 
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T^SKtfterld'lJSlated as the free acid. d ^ comprises ad- 

Jm'Shu of I™*" 1 d ^ffl£ ™ i^Xra*, an oral *» of betwaan 1 "» 
SaS ^ oW dosaoe raniman for an >o»«P0»"« yJftKESJ iicuumMUS, or Inoamusailar 

n« for examDle for a week or more. . administered with further active ingre- 

W in aSn the compounds of the P^J^^^r ^roS^d aluminium hydroxide), non 

20 nl %oSe^«e the invention. Temperatures are recorded in degrees cerrtigrade. 
Example 1A 

Preparation of 4-amlno-3-chloro-2-picoline 

116-18°. 
Example 1B 

Preparation of 3,4-dioh.oro-2- P .oollne ^o-s-chloro-a-plcoiine 

Sodium nitrite (36g) was added g J jfiVoAS^'^W 
(24.85g) in cone, hydrochloric acd ^^^NaS allowing the temperature to rise to ca 50V ende* 

ssw».^^W^ - ev ^ ated to dryness to 9,ve 3 ^ ,ch, °" 2 

picoline (265g) as a low melting solid. 
Example 1C 

Preparation of 3,4-dichloro-2-hydroxymethylpyridine 

S3, safe: »r^^^r-W-3=S5 

g, m.p. 66-8°. 

Example 1D 
Preparation 
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Cla) to give an oil which was crystallised from petroleum ether (60/80) to give 4-morphollno-3-chloro-2- 
hydroxymethylpyridine, 3.24 g, m.p. 80-2°. 

Example 1E 

5 

Preparation of 4-morphollno-3-chloro-2-chloromethyIpyridine hydrochloride 

Thionyl chloride (3 ml) in chloroform (25 ml) was added dropwise to a solution of 4-morpholino-3-chloro- 
2-hydroxymethylpyridine (3.09 g) in chloroform (25 ml) cooled in an Ice/salt bath. Following the addition 
10 the Ice bath was removed and the mixture stirred for a further 1 .5 hours. The volume of the solutlonwas 
reduced and ether added to give 4- morpholino-3-chloro-2-chloromethylpyrldine hydrochloride, 3.77 g, 
m.p. 200-2°. 
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40 



Example 1F 

Preparation of 2-(4-morphoiino-3-chloro-2-pyridyimethylthio)-5- methoxy-(1H)-benzimldazole 



5N Sodium hydroxide (5.68 mi) was added dropwise to a stirred solution of 4-morpholino-3-chloro-2- 
chloromethyl- pyridine hydrochloride (3.66 g) and 5-methoxy-2-mercapto- benzimidazole (2.33 g). After 
20 standing overnight the solution was evaporated under reduced pressure and the residue triturated wtth 
water. The solid thus obtained was recrystallised from ethanol to give 2-(4-morphoiino-3-chloro-2- pyrl- 
dyl-methylthio)-5-methoxy-(1 H)-benzimidazole, 4.38 g, m.p. 1 24-25°. 



Example 2 

Preparation of 2-(4-morpholino-3-ch!oro-2-pyridylmethyl- sulphinyl)-5-methoxy-(1 H)-benzlmldazole 



A solution of m-chloroperbenzoic acid (1.61 g) In dichloromethane (75 ml) was added dropwise to a 
stirred solution of 2-(4- morpholino-3-chloro-2-pyridylmethylthio)-5-methoxy-(1H)-benzimldazole (3.35 
30 g) in dichloromethane (150 ml) cooled to -35°. After 1 hour, ammonia was passed through the solution for 5 
minutes and the precipitate filtered off. The solution was evaporated under reduced pressure and the 
residue chromatographed (silica gel, 2% CHCIs/MeOH-NHs) to give an oil which was crystallised from 
ethanol to give 2-(4-morpholino-3-chloro-2-pyridylmethylsulphinyi)-5-methoxy-(1H) -benzimidazole, (2.6 

g). 

35 CisHwCINaOsS 

Found C 53.39, H 4.79, N 1 3.62, S 7.75, CI 8.84 
Requires C 53.13, H 4.71, N 13.77, S 7.88, CI 8.71 



Example 3A 

Preparation of 4-amino-3-chIoro-2,5-dimethylpyridine 



Substituting 4-amlno-2,5-dlmethylpyridlne (35 g) for 4-amino-2 -picoline and using corresponding mo- 
lar proportions of the other reagents in the method of Example 1A gave 4-amlno-3-chloro-2,5-dimethyl- 
45 pyridine, 26 g, m.p. 82-3°. 

Example 3B 

Preparation of S^-dichlo^.S-dimethylpyridine 

50 

Substituting 4-amino-3K5hloro-2,5-dimethylpyridine (26 g) for 4 -amino-3-chloro-2-picoline and using 
corresponding molar proportions of the other reagents in the method of Example 1B gave 3,4-dlchloro- 
2,5-dimethylpyridine, 26.8 g, as an oil. 

55 Example 3C 

Preparation of 3 f 4-dichloro-5-methyl-2-hydroxymethylpyrldlne 

Substituting 3,4-dichloro-2,5-dimethylpyrldlne (26.8 g) for 3,4-dichloro-2-picoIine and using corre- 
60 sponding molar proportions of the other reagents In the method of Example 1C gave 3,4-dichIoro-5-me- 
thyl-2-hydroxymethylpyridine, 22.5g, m.p. 77-8° from ether/pet ether (40/60). 



65 
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Example 3D 

w asrr»W£KSsa«ssfi 



(60/80), 
10 Example 3E 



15 



20 



25 



30 



35 



40 



45 



Example 3E 
g, m.p. 176-9°. 

a Xr2-<4- >Wholin^ to ^ 2 « n *^SS?ZS5S^ Ban* 2 !!«•• *" d™"?"! 1 ? 



Example 5A 
Preparation 




thyl-2- Mroj^ethylpyridlne (80%) as an oil. 
Example 5B 

Substituting ^perkJlno^-chlo^methyl-2- hy^J^M^ SortioS^ 
55 Slorfde.SJg.nup.lTMO' 



Substtuttog ^p-ridlno^nto^ethyg- ^^r^X^tSS^V^ri 
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Example 6 

Preparation of 2-(4-piperidino-3-chloro-5-methyl-2- pyridylmethy!sulpinyl)-6-methoxy.(1H)-ben2imid- 
azole 

5 Substituting 2-(4-plperidlno-3^loro-5-methyJ-2-pyridylmethylthio) -5-methoxy-(1 H)-beraimldazole 
(2 3 g) for 2-(4-morphoiino-3 -chloro-5-methy|.2-pyridylmethylthio)-5- methoxy-(1H)-benzimldazole and 
using corresponding molar proportions of the other reagents, in the method of Example 4, gave 2-(4-0- 
peridino-3-chloro-5-methyl-2- pyridylmethylsulphinyl)-5-methoxy-(1H)-benzimldazole, 0.78 g, m.p. 151- 

10 52° from acetonitrile. 
C 2 oH 2 3CIN40 2 S 

Found C 57.17, H 5.47, N 1 3.33, S 7.6, CI 8.54 
Requires C 57.34, H 5.53, N 13.37, S 7.65, CI 8.46 

15 Example 7A 

Preparation of 4-piperidlno-3-chloro-2-hydroxymethylpyridlne 

Substituting piperidine (7.17 g) for morpholine and using corresponding molar proportions of the other 
reagents, In the method of Example 1D, gave 4-piperidino-3-chioro-2- hydroxymethyl pyridine, 2.7 g, 
m.p. 68-70° from pet ether (40/60). 

Example 7B 

Preparation of 4-piperldino-3-chloro-2-chloromethylpyrldine hydrochloride 

Substituting 4-piperidino-3-chloro-2-hydroxymethyl pyridine (3.43 g) for 4-morpholino^loro-2- 
hydroxymethyl pyridine and using corresponding molar proportions of the ofoer reagente In the method 
of Example IE, gave 4-piperidino-3 -chloro-2-chloromethyl pyridine hydrochloride, 4.02 g, m.p. 192-4°, 

Example 7C 

Preparation of 2-(4-piperidino-3-chbro-2-pyrldylmethylthio) -5-methoxy-(1 H)-benzimidazole 

35 Substituting 4-piperidino-3.chloro-2K:hloromethylpyridlne hydrochloride (3.87 g) for 4-morpholino-3- 
chloro-2-chloromethyl pyridine hydrochloride and using corresponding molar ProP°rtons ^ ™ crther 
reagents inthe method of Example 1F, gave 2-(4-piperidino-3 -chioro-2-pyridylmethyithlo)-5-methoxy- 
(1 H)-benzlmidazole, 4.53 g, m.p. 1 45-7°. 

40 Example 8 

Preparation of 2-(4-piperidino-3-chloro-2-pyridyimethylsulphlnyl) -5-methoxy-(1H)-benzimidazole 



30 



Substituting 2-(4-piperidino-3-chloro-2-pyridylmethylthio)- 5-methoxy-(1H)-benztoldazole (4.12 g) for 
2-(4-morpholino- 3-chloro-2-pyridylmethylthio)-5-methoxy-(1H)-benzimidazole and using corresponding 
mKropXns of the otheF reagents, in the method of Example 2, gave 2-(4-piperidlno- 3-chloro-2- 
pyridylmethylsulphinyl)-5-methoxy-(1 H)- benzlmldazole, 1 .51 g. 

C19H21CIN4O2S ■ 

Found C 56.72, H 5.28, N 13.80, S 7.79, CI 8.67 
50 Requires C 56.36, H 5.23, N 1 3.84, S 7.92, CI 8.76 

Example 9A 

Preparation of 4-dimethylamino-3-chloro-5-methyl«2- hydroxymethylpyridine 

55 3,4^ichloro-5-methyl-2-hydroxymethy!pyrldlne (4 g) was dissolved in 33% d ]^^" e m |" f r ^"°J 
M7 ml), placed in a sealed vessel and heated to 200°C for 4 hours. On cooling, the reactionmixture .was 
evaporated under reduced presure and the residue dissolved in water (15 ml) and ether extracted. Ethe- 
rial extracts were dried (K2CO3). filtered and stripped to yield 4^imethylamlno-3-chloro-5- methyl-2-hy- 

60 droxymethylpyridine, 4.08 g as an oil. 
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Example 9B 

Preparationaf^im^^ 
5 substituting 4K«me«hyU^^ $^*S?SgF}Z 

ilrochloride, 4.0 g. m.p. 162-163'. 



15 



25 



m^hollr^bloro*™*^ /TS^ffiTofLSp^ "gsw MM**** .mIno^eMoro-5 - 

azole (1.6 g) lor 2-(4 -morpholino-3-chloi^ meuiyi ^ wr j ' te , ^ method 0 f Example 4. 

094 g, m.p. 147-149- (from acetonitrile). 

30 Gt7 H « C '^f u 5 02, N 14.70, CI 9.37, S 8.43 
K!S4hKh 14.79. C. 9.36, S 8.46 

Example 11 A 
35 Preparation of 4-Piperidino-2-picollne 

Example 11B 

ridino-3-bromo-2-ploo«ne, 3.5 g. as an oil. 
Example 11C 
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Example 11D 

Preparation of 4-piperidInc>^romo-2-hydroxyme1hylpyridine 

4-plperidino-5-bromo-2-picoline-N-oxide (4.66 g) and acetic anhydride (25 ml) were heated at 100° far 
1.25 hours. The solution was stripped, treated with toluene (30 ml) and stripped again. 2N Hydrochloric 
acid (35 ml) was added and the mixture heated at 100° for 2 hours. After cooling. 40% aqueous NaOH 
was added to pH13 and the solution extracted with ether. After drying (K2CO3) and stripping, the residue 
was chromatographed (silica gel, chloroform:methanol) to give 4 piperidino-5-bromo-2- hydroxymethyl- 
pyridine, 2.38 g, m.p. 1 1 8-9°, from ether. 

Example 11E 

Preparation of 4-piperidino-5-bromo-2-chioromethylpyridine hydrochloride 

Substituting 4-plperidino-5-bromo-2-hydroxymethylpyridine (3.0 g) for 4-morpholino-3-cWoro-2-hy- 
droxymethylpyridine and using corresponding molar proportions of the other reagents in the method of 
Example 3E gave 4-piperidino-5- bromo-2-chioromethyl pyridine hydrochloride, 3.47 g, m.p. 155-7° by 
ether trituration. 

Example 11F 

Preparation of 2-(4-piperidlno-5-bromo-2-pyridylmethylthio) -5-methoxy-{1 H)-benzimidazole 

Substituting 4-piperidlno-5-bromo-2-chloromethyl pyridine hydrochloride (3.44g) for 4-morpholino-3- 
chloro-2- chloromethylpyrldine hydrochloride and using corresponding molar proportions £ ™„°™ r 
reagents In the method of Example 3F gave after chromatography (silica gel, chloroformrmethanoi) 2-(4- 
piperidino-5-bromo-2 -pyridylmethylthio) -5-methoxy-(1H)-benzimidazole, 4.39 g, as an oil. 

Example 12 

Preparation of 2-(4-plperidino-5-bromo-2-pyridylmethyisulphlnyl) -5-methoxy-(1H)-benzimida2ole 

Substituting 2-(4-piperidino-5-bromo-2-pyridy(methylthio)- 5-methoxy-(1H)-benzimldazole (3.83 g) for 

2- (4-morpholino- 3-chloro-2-pyridylmethyithio-5-methoxy-(1H)-benzimIdazole and using corresponding 
molar proportions of the other reagents in the method of Example 2 gave after chromatography (silica 
gel, chloroformrmethanol-ammonia) 2-(4-piperldino-5-bromo-2 -pyridyimethylsulphinyl)-5-methoxy-(1H)« 
benzimidazole, 3.15 g, m.p. 114-8°C, from ether. 

Ci9H2iBrN402S 

Found C 50.48, H 4.78, N 12.30, S 7.13, Br 17.44 
Requires C 50.78, H 4.71, N 12.47, S 7.14, Br 17.78 

Example 13A 

Preparation of 4-plperidino-3-bromo-2-picoline-N-oxide 

Substituting 4-piperldlno-3-bromo-2-picoline (3.46 g) for 4-piperidino-5-bromo-2-picoline and using 
corresponding molar proportions of the other reagents in the method of Example 11 C gave 4-piperidino- 

3- bromo-2-picoline-N-oxide, 2.5 g, m.p. 98-1 00° from pet. ether (60/80). 

Example 13B 

Preparation of 4-piperidino-3-bromo-2-hydroxymethylpyridlne 

Substituting 4-piperidino-3-bromo-2-picoline-N-oxide (2.42 g) for 4-piperidino-5-brom^2-pl<»llne- 
N-oxIde and using corresponding moiar proportions of the other reagents in the method of Example 11D 
gave 4-piperidino-3-bromo-2-hydroxymethyipyridine, 1.19 g, m.p. 51-3° from pet ether (40/60). 

Example 13C 

Preparation of 4-piperidino-3-bromo-2-chloromethylpyridine hydrochloride 

Substituting 4-piperidino-3-bromo-2-hydroxymethylpyridine (0.96.^) for 4-morphollno-3-chloro-2-hy" 
droxymethylpyridine and using corresponding molar proportions of the other reagents in the method of 
Example 1E gave 4-piperidino-3- bromo-2 -chloromethylpyridine hydrochlonde, 1.08 g, m.p. 182-4°C by 
ether trituration. 
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Example 13D 



(ifJS^mldazola. 1.34 g, as an ol. 



imidazole, 0.62 g, from ether. 
^ 9 H 2 iBrN4^S.H 2 0 Bf 1702 

Ke c s cSfi SS! 11* s 6 * Br 17 - 10 
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Example 15A 
25 Preparation of 5-bromo-2.3-lutidine.N-oxide 



30 



ethyl acetate. 



ethyl 
Example 15B 



: mmmmmm 

chloro-2 t 3-lutidine l 12.0 g as a low melting solid 
Example 15C 

Precaution of 4-plperidino-5-bromo-2,3-lutldlne 
Example 15D 

Preoaration of 4-plperidlno^-bromo-2,3-lutidine-N-oxide 
60 Example 15E . 



so 
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gave 4-p!peridlno-5-bromo-3-methyl-2-bydro^ 2.34 g, m.p. 80-1°, from pet ether 

(60/80). 

Example 15F 

Preparation of 4-plperidino-5-bromo-3-methyl-2-chloromethylpyridine hydrochloride 

Substituting 4-piperidino-5-bromo-3-methyi-2-hydroxymethy!pyridlne (2.25g) for 4-morpholino-3- 
chloro-2-hydroxymethylpyridine and using corresponding molar proportions of the other 'reagents In the 
10 method of Example 1E gave 4-plperidino-5-bromo-3-methyi-2-chloromethylpyridine hydrochloride, 2.68 
g, m.p. 177-9°, by ether trituration. 

Example 15G 

15 Preparation of 2-(4-pIperldlno-5-bromo-3-methyl-2-pyrldyimethylthlo) -5-methoxy-(1H)-benzlmldazole 

Substituting 4-piperidino-5-bromo-3-methyl-2-chloromethylpyridine hydrochloride (2.65 g) for 4-mor- 
pholino-3-chtoro- 2-chloromethylpyridine hydrochloride and using the corresponding molar proportions 
of the other reagents in the method of Example- 1F gave 2-(4-piperidino-5-bromo-3-methy1-2-pyrldyl- 
20 methylthio)-5-methoxy-(1 H) -benzimidazole, 2.97 g, m.p. 90-2° from isopropanol/water. 

Example 16A 

Preparation of 2-(4-piperidino-5-bromo-3-methyl-2- pyridylmethylsulphlnyl)-5-methoxy-(1H)-benzlmld- 
25 azole 

Substituting 2-(4-piperidino-5-bromo-3-methyl-2-pyridyl-methylthlo -5-methoxy-(1H)-benzimldazole 
(2 9 a) for 2-(4-morpholino-3-chloro-2 -pyridylmethylthio)-5-methoxy-(1H)-benzimidazo!e and using cor- 
responding molar proportions of the other reagents in the method of Example 2 gave 2-(^plperidino-5- 
30 bromo-3-methyl-2-pyridyi-methylsulphinyl)-5-methoxy-(1H) -benzimidazole, 1.83 g, m.p. 157-9° (dec), 
from acetonitrile. 
C2oH2sBrN402S 

Found C 51.81, H 5.01, N 11.95, S 6.85, Br 17.18 
Requires C 51.84, H 5.00, N 12.09, S 6.92, Br 17.24 

Example 17A 

Preparation of 2-(4-piperidino-3-chloro-5-methyl-2-pyridylmethylthio) -5-(1 ,1 ,2,2-tetrafluoroethoxy)- 
(IH)-benzimidazole 

5N Sodium hydroxide (2 ml) was added to a stirred suspension of 4-piperidlno-3-chloro-5-methyl-2- 
chloromethylpyrldlne hydrochloride (1.6 g) and 5-(1.1,2,2-tetrafiuoroethoxy)-2 -mercaptobenzimidazole 
(1 5 g) in ethanol at room temperature. After standing over night an additional quantity of sodium hydrox- 
ide (1 ml) was added and after a further 1 hour the mixture was evaporated at reduced pressure. The resi- 
45 due was chromatographed (silica gel chloroform/methanol 2%) and crystallised from acetonitrile to give 
2-(4-piperidino-3-chloro-5-methyl-2-pyridylmethylthio)-5-(1, 1,2,2 -tetrafluoroethoxy)-(IH)- benzimid- 
azole, 1 .66 g, m.p. 170-71°. 

Example 17B 

Preparation of 2-(4-piperidino-3-chloro-5-methyl-2- pyridylmethylsulphinyl)-5-(1 , 1,2,2-tetrafluoro- 
ethoxy)-{1 H)- benzimidazole 

m-Chloroperbenzoic acid (0.75 g total) In dichloromethane (40 ml) was added to a solution of 2-(4-plpe- 
55 ridino-3- chloro-5-me%l-2-pyridylmethyIthio)-5-(1,1,2,2-tetrafluoroethoxy)-(1^ (1.5 g) 

In dichloromethane (30 ml) at -40 to -50° over a period of 2.5 hours. After a further 0.5 hour ammonia 
was passed through the solution and the precipitate filtered off and washed well with dichloromethane. 
The filtrates were evaporated under reduced pressure to give an oil which 

tonitrile, gave 2-(4-P'Paridino-3-chloro-5-methyl-2- pyndylmethylsulphinyl)-5-(1 ,1 ,2,2-tetrafluoro- 
60 ethoxy)-(1 H)- -benzimidazole, 0.77g, m.p. 155-56° (dec). 
C21H21CIF4N4OS 

• Found C 49.70, H 4.12, N 10.93, S 6.63 . ■■ 

Requires C 49,95, H 4.1 9, N 1 1 .1 0, S 6.35 
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(iH)-benzimidazole 2-tetrafluoro- 



Example 19A 



35 Example 19B 

Preoarationof4-chloro-5-bromo-2-hydroxymethylpyridine 



45 10°. 

Example 19C 
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Example 19D 




5° (dec.) 
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Example 19E 

Preparation of 2-(4^imethylamino-5-bromo-2-pyridy!-methylthio)-5 -methoxy-(1 H)-benzlmldazole 

Substituting 4-dimethylamlno-5-bromo-2-chIoromethylpyridine hydrochloride (3.96 g) for 4-mor- 
pholino-3- chIoro-2-chloromethylpyrldlne hydrochloride and using corresponding molar proportions of 
the other reagents in the method of Example 1F gave after chromatography 2-(4KJimethylamino-54>romo- 
2-pyridylmethylthlo)-5-methoxy (1 H)-benzimidazole, 5.23 g, as a foam. 

Example 19F 

Preparation of 2-(4-dimethylamino-5-bromo-2-pyridylmethylsulphinyl) -5-methoxy-(1H)-benzimidazole 

Substituting 2-(4-dimethyiamino-5-bromo-2-pyridylmiBthylthio)-5 -methoxy-(1H)-benzimidazole (5.02 g) 
for 2-(4-morpholino-3-chloro-2 pyridylmethylthio)-5-methoxy-(1H)-benzlmidazole and using correspond- 
ing molar proportions of the other reagents in the method of Example 2 gave 2-(4-dimethylamlno-5-bn>- 
mo-2-pyridylmethylsulphlnyl)-5-methoxy-(1 H) -benzimidazole, 3.8 g. 
CisHi7BrN402S 

Found C 47.18, H 4.14, N 13.60, S 7.81, Br 19.34 
Requires C 46.95, H 4.19, N 13.69, S 7.83, Br 19.52 

Example A 

A tablet for oral administration is prepared by combining 



Mg/Tablet 


Compound of structure (0 


100 


Mannltol 


153 


Starch 


33 


crospovidone 


12 


mlcrocrystalllne cellulose 


30 


magnesium stearate 


2 


330 mg 



Into a 9 mm tablet If the active Ingredient is a compound of structure (I) In which n is 1 then the tablet Is 
provided with an enteric coating. 

Example B 

A pellet formulation for oral administration may be prepared by formulating the following into pellets by 
standard techniques 



%w.*w 


Compound of structure (I) 


80 


microcrystalDne cellulose 


10 


sodiumxiarboxymethyloellulose 
lactose 


2 
8 



If the active ingredient is a compound of structure (I) In which n is 1, the pellets are first enteric coated 
before being filled into hard gelatin capsules. 

Example C 

An injection for parenteral administration is prepared by combining 
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" %ww 

Compound of example 1 1-* 
polypropylene glycol 40 

ethanol 10 
waterfarlniectlo "^ to — 

The solution Is then sterilised and sealed Into 2 ml and 5 ml ampoules and vials. 
Example D 

A reconstitute lyophillsate for parenteral administration Is prepared from: 

%ww 



20 



25 



30 



Compound of structure (I) as a salt 1-5 
Mannttol 15 
NaCl solution Isotonic 
^ tolOO . 

^^g^-ft 

Biological Data 

A. K+ Stimulated ATPase Activity. 
The *» * .** "Mf«WJyaK*K^ So «- a 

ft™ ft. IvopKISed gaarte vesleto « H9 *"* mucosa Ukr ft. 

40 Hh Stimulated ATPase Activity 

(H) atimu preparation 30ng proteln/ml from 

d of structure (I) were pre-incubated with H + -K + -Airase prepay 

s&T— — .—■ — 

— «i Rtiffor 



45 



50 



say buffer. 



WReS * , , a6 .,0 1 2 14 16,17.18und1.«.r.«l0"n.»^l» tt! « to 

60 JK^STO^!* 3 *-*"-' 7 * 
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' B. Aminopyrine (AP) accumulation in Intact gastric glands. 

The effect of a single concentration (100nm) of a compound of structure (I) on dibutyryl cAMP stimu- 
lated AP metabolism in rabbit intact gastric glands was determined. Preferred compounds of structure (I) 
5 were tested over a range of concentrations to determine the IC50 value. 

(I) Preparation of intact gastric glands. 

Intact gastric glands were prepared from New Zealand white rabbits by the method of Berghindh et al. 
10 (Acta. Physio. Scand. 96, 150, 1976). Gastric mucosal scrapings were digested at 37°C for 45-60 mln. 
with Collagenase (100 U, Type 1, Sigma), and glands harvested by coarse filtration and sedimentation. 

(ii) AP accumulation 

15 Test compound was Incubated with glands and 300 jiM dibutyryl cAMP for 30 minutes at 37K). Incu- 
bating medium contained 132.5 mM NaCI, 5.4 mM KCI, 1.0 mM NahfePO* 5.0 mM Na 2 HP04, 1.2 mM Mg- 
SO4, 1.0 mM CaCI 2 , 11.1 mM glucose, 2.0 mg/ml rabbit albumin, 10*ig/ml phenol red, approximately 0.3 
uMP'C] aminopyrine (110 mCl/mmole), pH 7.4. ^ ; 
After Incubation, glands were centrifuged and the supernatant removed. The glands were dried, 

20 weighed and dissolved in NaOH. The distribution of radioactivity between the supernatant and glands is 
then used to calculate the AP ratio after the method of Berglindh et ai. (Acta. Physiol. Scand. SL 401, 
1976). 

The IC50 value is the amount of compound required to inhibit the histamine stimulated accumulation of 
' aminopyrine by 50%. 

25 

(iii) Results 



Compound of Example ICsoftiM) 



30 



2 


11.0 


4 


16.3 


6 


4.2 


8 


2.0 


10 


3.7 


12 


1.6 


14 


1.3 


16 


9.2 


17 


1.9 



C. Rat : Lumen perfused stomach (histamine stimulated gastric acid secretion). 

Using a modification of the procedure described by Ghosh and Schild (Br. J. Pharmacology, 12, 54, 
1958), ED50 values after either intraduodenal (l.d) or intravenous (i.v) administration were obtained as 
follows: 



so 


Compound 


Route of 


EDso 


of Example 


Administration umol/kg 




2 


l.v. 


1.17 




4 


l.d. 


1.94 


55 


6 


Ld. 


2.38 


10 


•I.d 


1.46 




12 


i.v. 


0.85 




14 


l.v. 


0.86 


60 


16 


Ld 


4.55 



No overt signs of toxicity were observed in any of the foregoing tests 1 . 
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1 A compound of structure (!) 
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20 R Is hydrogen or fluorine; 

* me or differ and are each C^M or » and ^ together wtth the nitrogen at- 
R S and Re are the same ""^/g^ or morphollno-group; and 
om to which they are attache form a Pg"^ drogen > a |ogen or Ch-salkyf. 
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(ii) 



with a compound of structure (111) 
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fill) 



in which R 2 , R 3 and R* to R* are as described for structure (I), one of U and L 2 is SH and the other is a 
ieaving group displaceable by a merca) " 
(b) reacting a compound of structure (P 



(IV) 

in which R 8 and R 8 are as described for structure (I), with a compound of structure (V) 




XT. 



(V) 



XSCH.T N 



in which R5 to R 8 are as described for structure (I), X is C0 2 H or CS>0 and >0 Is halogen or 
Ci-4alkoxy; 

(c) reacting a compound of structure (VI) 



(VI? 



in which R 8 and R 8 are as described for structure (I) in claim 1, R 8 is hydrogen or a protecting group 
and M Is an alkali metal atom, with a compound of structure (VII) 





(VII) 



(O)p 
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(d) reacting a compound of structure (vm) 



10 



15 
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40 




(VIII) 



n2 d R 3 are as described for structure (I), R* Is ^ or a protecting group and Y is a 



M'CH 



XT 



(IX) 



(O)p 



in which R5 to R» are as 



described for structure (I). P Is 0 or 



1 and M' is the equivalent of a metal atom, 



S'Sdudng a compound of structure (!) so 

S*A°kpf«rma«^V« 
13. A compound of structure (111) 



,„ which n Is 0 so formed to a compound of structure (1) In 
formed In which n is 1 to a compound of structure (!) in 



(III) 



L 2 CH 2 



in which R5 to R» are as 
60 "STa compound of structure (V) 



XX*' 



60 



XSCH 




(V) 



In which R6 to R<» are as 
65 d-4alkoxy. 



.« j y ic ro,H or CSX« and X» is halogen or 
described for structure (I), and X Is C0 2 H or oca 
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Claims for the Contracting State AT: 

1 . A process for the preparation of a compound of structure (I) 




(I) 



in which, ,, , ^ " 

R2 and R 3 are the same or different and are each hydrogen, Ci-ealkyl, Ci-ealkoxy, RCF2O, an ethoxy 
group substituted by 3 to 5 fluorine atoms, or R2 and R 3 together form a group -O(CR2)m0-; 
R is hydrogen or fluorine; 
mis1or2; 
n is 0 or 1 ; 

Rfi and R 3 are the same or different and are each Ci-ealkyl or R* and R 3 together with the nitrogen at- 
om to which they are attached form a piperidino or morpholino-group; and 
one of R 7 and R 3 is halogen, and the other is hydrogen, halogen or Ci-ealkyl; 
or a pharmaceutical^ acceptable salt thereof, which comprises 
a) reacting a compound of structure (II) 



(II) 




with a compound of structure (111) 




(III) 



In which R2, R 3 and R 3 to R 3 are as described for structure (I), one of U and L* is SH and the other is a 
leaving group dispiaceable by a mercaptan; 
b) reacting a compound of structure (IV) 



(IV) 



In which R 2 and R9 are as described for structure (I), with a compound of structure (V) 



65 
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(V) 



10 



15 



20 



XSCH^ 



30 



35 



40 



m v i e rnoH or CS)0 and X» Is halogen or 
ln whi* » to R8 are as described for structure (.). X .s CCH or C 

^^acompound of structure (VO 



(VI) 



, ^R.andRSareasdesc^d^e^u.O). R. * hydros or a protect 9-p and M * an 



(VII) 




(O)p 



In which R6 and R« are as described for 
(d"Sng a compound of structure (VIII) 



structure (t). Z Is a leaving group and p Is 0 or 1 ; 
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(VIII) 



SrtSiw a compound of « 



55 



60 



65 



28 



EP 0 184 322 B1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



M f ca 




(IX) 



in which Rs to R» are as described for structure (I), p is 0 or 1 and M' Is the equivalent of a metal atom, 

© d oxffi^ (I) m which n Is 0 so formed to a compound of structure (I) in 

(fif redudng 5 a compound of structure (I) so formed in which n is 1 to a compound of structure (I) In 
which n Is 0; 

C\\\) forming a pharmaceutical^ acceptable salt. m 

2 A process as claimed in Claim 1 in which D is SH and L* is a leaving group. 

3 A process as claimed in Claim 2 in which L* is chlorine. Mimg Li i« 

4! A prc^ss as claimed in any one of claims 1 to 3 when used to prepare a compound as claimed In 

*Ti p^SidLed in any one of Claims 1 to 4 when used to prepare a <*™P° u " d ^ 
which Rs and R* together with the nigrogen atom to which they are attached form a piperidino or mor- 
sel' AwcS«ss as claimed in any one of claims 1 to 5 when used to prepare 

2^hloro^piperidino-2-pyridylmethyisulphinyl)-5-metho^ 

243-chloro-5-mW4-piperidino^ 

2-3*Woro^-morpholino-3-pyrid^^^ 

2-(3<Moro-5-methyl-4-morphol^ 

or a pharmaceutlcally acceptable salt thereof. 

7 A process as claimed in any one of claims 1 to 5 when used to prepare: 
^tmethyi^ 

8 A process for preparing a pharmaceutical composition which comprises bnnging into association a 
compound as claimed in claim 1 and a pharmaceutlcally acceptable carrier. 

?b^»ss^ * Wr P""" ■* an enteric "*»• 

PatentansprOche fOr die Vertragsstaaten BE CH DE FR GB IT LI LU NL SE: 

1 . Elne Verbindung der Struktur (I) 




(I) 



in der 



R2 und R3 gleich oder verschieden sind und Jewells Wasserstoff, Ci-e-AJkyl, (WAIkoxy, RCF 2 0, 
eine durch 3 bis 5 Fluoratome substituierte Athoxygruppe bedeuten oder R« und R» zusammen einen 
Rest -0(CR2) m O- Widen; 
R Wasserstoff oder Ruor darstellt; 
m 1 oder 2 ist;. 

R?5dR» gleich oder verschieden sind und Jeweils C-s-Alkyl bedeuten oder Rs und Rj> ammmn mtt 
dem Stickstoffatom, an das sie gebunden sind, eine Piperidino- oder Morpholmogruppe Widen, und 
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miteinerVerbindungderStruktur(lll) 
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S3S&B elner Verbindung der StruWur (W) 

. kon m rt einer Verbindung der Slruktur 
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5 



10 




In der Re bis R* die fOr Struktur (I) beschriebene Bedeutung haben, X die Bedeutung CO2H Oder 
CSX 1 aufweist und X* Haiogen oder (WAIkoxy 1st; • 



15 



20 




(VI) 



in der R 2 und R 3 die fOr Struktur (I) im Anspruch 1 beschriebene Bedeutung haben, R9 Wasserstoff 
Oder eine Schutzgruppe darstellt und M ein Aikailmetallatom ist mrt einer Verbindung der Struktur (VII) 



30 



35 




(VII) 



(O)p 



40 in der R* bis R* die fOr Struktur (I) angegebene Bedeutung haben, Z eine austretende Gruppe dar- 
stellt und p 0 oder 1 1st; 

d) Umsetzung einer Verbindung der Struktur (VIII) 



45 



50 




(VIII) 



in der R 2 und R 3 die fOr Struktur (I) angegebene Bedeutung haben, R® Wasserstoff oder eine Schutz- 
gruppe ist und Y eine austretende Gruppe bedeutet, mit einer Verbindung der Struktur (IX) 

55 
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(IX) 



(0)p 



Struktur(l),indernOlst; 



13. Bne VerWnduno der Struktur (III) 




(III) 



- sa&ggF*** " 

14. Verbindung der Struktur (V) 
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(V) 



XSCH 

hat und X' Halogen oder Cw-Alkoxy 1st. 
PatentansprOchefOrdenVertragsstaatAT: 
, . Verlahren zur Herste.lung einer Verbindung der Struktur (I) 
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(I) 



in der 



15 



20 



25 



R2 und R 3 gleich oder verschieden sind und Jewells Wasserstoff, d-e-Alkyl, d-e-AIkoxy, RCF2O, 
eine durch 3 bis 5 Fluoratome substituierte Athoxygruppe bedeuten oder R* und R* zusammen einen 
Rest -0(CR2)mO- Widen; 
R Wasserstoff oder Fluor darstellt; 
m 1 oder 2 1st; 

R°und pJ gtelch oder verschieden sind und Jewells Ci-6-Alkyl bedeuten oder Rs und Re zusammen mlt 
dem Stickstoffatom, an das sie gebunden sind, eine Plperidino- oder Morpholinogruppe bilden; und 
einer der Reste R? und R» Halogen 1st und der andere Wasserstoff, Halogen oder Ci-e-Alkyl bedeu- 
tet; 

oder eines pharmazeutisch vertrSglichen Salzes davon, 
umfassend 

a) Umsetzung einer Verbindung der Struktur (II) 
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mlt einer Verbindung der Struktur (III) 




(II) 



(III) 



in der R* R 3 und R« bis R* die fOr die Struktur (I) beschrlebene Bedeutung haben, einer der Reste U 
und L2 die Bedeutung SHhat und der andere eine durch ein Mercaptan verdr&ngbare austretende 
Gruppeist; 

b) Umsetzung einer Verbindung der Struktur (IV) 



R 



R 



doc 



(IV) 



in der und R3 die fOr Struktur (I) beschriebene Bedeutung haben. mit einer Verbindung der Struktur 
(V) 
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(V) 



m dar Rs bis R» die fOr Struktur (I) beschriebene 



Bedeutung haben, X die Bedeutung C0 2 H oder 
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55 




(VI) 




(VII) 



, der „ bis Be die » M 0) angegebene Bedeutung babe, Z eine amende Cuppe da, 
5SX^rV 8 Udungd^^ 



(VIII) 



_ u „ k ._ og wasserstoff oder elne Schutz- 
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(IX) 




In der FP bis R» die fOr Struktur (I) angegebene Bedeutung haben, p 0 oder 1 1st und m' eln Aqulvalent 
eines Metallatoms bedeutet, 

5)1^^ *r StruWur (I), In der n 0 1st. zu e.ner Verblndung der 

^RedSie'reS eier 5S erhaltenen Verblndung der Struktur (I), In der n 1 1st, zu einer Verblndung der 
Struktur (I), in der n O 1st; 

fv!^ 

I sowei, angewendet zur Hersteilung einer VerWndung 

"I" S3SH I'aSf e^ei'der AnsprOche 1 bis 4, soweit angewendet zur HnlMJM^ 
nach Anspruch 1 , in der R5 und R« zusammen mlt dem Stickstoffatom, an das sie gebunden sind, elne Pi- 

oeridino- oder Morpholinogruppe bilden. 

*6 Verfahren nach elnem deVAnspruche 1 bis 5, soweit angewendet zur Hersteilung von 

2-(3-CMor^piperidino-2-pyridylme%lsul^^ . . . 

2-0-Chlor-5-methyl-4-plperid1n^^ 

2- 3^hlor^morpholino-2-pyridylmethylsulfinyl)-5-methoxy-(1H)*enzlrni 
2^hlor-5^ethyl^morpholino-2-pyTidyime^ H)-benzlmldazol, 

oder eines pharmazeutisch vertraglichen Salzes dayon. 

7. Verfahren nach einem der AnsprOche 1 bis 5, «^ "fl""^** 
2-(3-Methy«-brom^piperidino-2-pyridylmethylsu 

8 Verfahren zur Hersteilung eines Arzneimittels, umfassend das Zusammenbringen einer Verbln- 
dung nach Anspruch 1 und eines pharmazeutisch vertraglichen Tr&gers. 

^^^cX^T^&Zvsemmens^g femer mlt einer enterlschen Beschlch- 
tung versehen wird. 

Revendlcations pour les Etats contractants BE CH DE FR GB IT LI LU NL SE: 



1 . Compose de structure (I) 



R 5 J 



H 

^Wsont Identiques ou dlfferents et sont. chacun, de I'hydrogene, un alkyle en ,0,-6, un alko>y en 
Ci-6, RCFaO, un groupement ethoxy substitue par 3 a 5 atomes de fluor ou R* et R3 torment ensemble 
un groupement -0(CR2)mO-; 
R est de I'hydrog&ne ou du fluor; 
m est 1 ou 2: 
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-benzimidazole, 

me agent therapeutique. aue !conque des revendications 1 a 5 pour applicator dans 

Pr6 (a?la reaction rfun compose de structure (II) 



40 




(ID 



avec un compose de structure (III) 



45 

7 * 0 8 

R\^w- R ("I » 
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55 



L 2 CH 2 



, . ... R* R3 et RB a R» sent tels que decrits pour la structure (I). un des U et L 2 est SH et 
dans laqulle R«. R 3 e ' " , Q tiu dlnlacable par un mercaptan; 
(•autre est un groupement latate d f P^saoie par u 
b) la reaction d'un compose de structure (IV) 
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dans laquelle R2 et R* sont tels que ctecffls pour la structure (0, avec un composd de structure (V) 
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(V) 




dans laquelle R5 k R* sont tels que dScrits pour la structure (I), X est CO2H ou CSX* et Xi est un 

halog&ne ou un alkoxy en Cm; 

(c) la reaction d'un compos6 de structure (VI) 



(VI) 



dans laquelle R* et Rs sont tels que dScrits pour la structure (I) dans la revendlcatlon 1, R» est de rhy- 
drogfcne ou un groupement protecteur et M est un atome de m6tal alcalin, avec un compos* de structu-. 
re (VII) 



tvii) 



(O)p 

dans laquelle R* k R8 sont tels que d6crit pour la structure (I), Z est un groupement labile et p est 0 ou 
(d) la reaction d'un compos§ de structure (VIII) 



(VIII) 



dans laquelle R* et R* sont tels que dScrits pour la structure (I), R* est de I'hydrogfcne ou un groupe- 
ment protecteur et Y est un groupement labile, avec un compose de structure (IX) 
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13. Compose de structure (III) 



R 



(III) 



placable par un mercaptan. 
P 14 Compose de structure (V) 
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(V) 



XSCH 

" , *rri* oour la structure (I) et X est C0 2 H ou CS* et X' est un 
50 dans laquelle R» a R* sort tels que decrits pour la struoi 

halog&ne ou un alkoxy en Ci-4. 

Revehdlcations pour I'Etat contractant AT: 
55 1. precede pour la preparation d'un compose de structure (1) 
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(I) 



da R2et q R3 sont identiques ou dlfferents et sont, chacun, de I'hydrog&ne, un alkyle en Ci-e, un alkoxy en 
Ci-e, RCF 2 0, un groupement 6thoxy substitu6 par 3 a 5 atomes de fluor ou R2 et R3 torment ensemble 
un groupement-0(CR2)mO-; 
R est de I'hydrog&ne ou du fluor; 
mest1ou2; 

rs et°R6 U S ont Identiques ou dlfferents et sont chacun un alkyle en Ci-e ou R$ et R 6 torment ensemble 
avec Tatome d'azote auquel lis sont attaches un groupement plpdridino ou morpholino et un des W et 
R8 est un halogdne et I'autre est de I'hydrog&ne, un halog^ne ou un alkyle en Ci-e; 
ou un sel pharmaceutiquement acceptable de celui-cl qui comprend: 
(a) la reaction d'un compos6 de structure (II) 



(ID 
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avec un compos6 de structure (III) 




(III) 



dans laquelle R2, R3 et R* a Re sont tels que d6crtts pour la structure (I), un des D et L* est SH 
I'autre est un groupement labile dSplacable par un mercaptan; 
(b) la reaction d'un compost de structure (IV) 



60 



R' 



(IV) 



dans laquelle R2 et R 3 sont tels que d6crits pour la structure (I), avec un compost de structure (V) 
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(V) 
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dans taqualle R 9 a R* sort tets^que dScrts poor la atntctwe (I), X est COaH ou CSX" et Xt eat un 




(VI) 



30 



2' 



R 



(VII) 



(O)P 

40 dans laquelle R* a ff sont tels que decrits pour 
°" la reaction d"un compose de structure (VIII) 



la structure (I). Z war un groupement labile et p est 0 



(d) 
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(VIII) 



^tc no ur la structure (I), R« est de l-ydrogene ou un groupe- 
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(IX) 




(0)p 



dans laquelle Rs a RB sont tels que decrits pour la structure (I), p est 0 ou 1 et M' est I'equlvalent cf un 
15 atome de metal, 

ifSSSS^iSi^SS^ 0 ^8 laquelle n est 0 a.ns. forme en un compose de structu- 

S teSEcSS tf^imjose de structure (I) ains! forme dans laquelle n est 1 en un compose de struc- 
20 ture (I) dans laquelle n est 0; 

'^Precede tel que revendique dans la revendlcaUon 2 dans lequel est do <*'ore ; 

4 Precede tel que revendique dans I'une quelconque des revendications a 3 lorsqu II est utilise pour 
oreDarer un compose tel que deem dans la revendication 1 dans laquelle n est 1. .. 

5 Procedetel que revendique dans I'une quelconque des revendications 1 a 4 lorsqu 1 .! est utltisdi pour 
prlpare? un composl decrit dans la revendication 1 dans laquelle R5 et R* forment ensemble avec I atome 
d'azote auquel lis sont attaches un groupement piperidino ou morpho lino. ,„„„„,, oei , mtlA „-,,. 

Tprocede tel que revendique dans Tune quelconque des revendications 1 a 5 lorsqu il est utilise pour 



P l!Schio^^ HHwnamidazole. 

243<hloro-4-morpholino-2-pyridylmethylsulfinyl)-^m6th^^ 
35 2 -(3^loro-5-methyl-4-moroholino-2-pyridylm^ 

ou un sel pharmaceutiquement acceptable de ceux-d. . 
7 Proc6d6 tel que revendiqud dans fune quelconque des revendications 1 a 5 torsqu II est uti ise pour 
or£arOTte2-(3-m6thy^ „. m 
P 8 T ro c6de%u?7iparer une composition pharmaceutlque qui comprend la m«e en association dun 
40 compose tel que decrit dans la revendication 1 avec un support pharmaceutiquement acceptable. 
9. Precede tel que revendique dans la revendication 8 dans lequel n est 1. 

lb; Precede tel que revendique dans la revendication 9 dans lequel la composition est, de plus pour- 
vue d'un enrobage enterlque. 
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